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Abstract: 



PROBLEM TO BE SOLVED: To 
improve the contrast ratio and 
visibility of a reflection type liquid 
crystal device and 
semitransmission reflection type 
liquid crystal device. 
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SOLUTION: A rough region and a flat region are formed on the mirror 
surface side of a substrate facing a liquid crystal layer for a liquid crystal 
device. A reflection film is formed on the rough region while a black matrix 
as a light shielding film is formed on the flat region. By forming the black 
matrix 222 on the flat region of the substrate 202, the light transmitting the 
black matrix can be regularly reflected in the direction not coincident with 
the viewing direction of the observer. 
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#LT^8. 4*3, *3tt 2 5 0 aWftfcJlCLED 
(38*^*- K) ^EL (xi/^hnyK^^) 

[0044] ^iisst^ 1 2 a it, m^mm^^m 

ti-^<s S^OffiP^l 2 ltfRttfefltVS. fee 
L, rtiftgiP$P l 2 1 SrRftfc^aBKItRl 2 a |c 

Hfii-s«f-ett4<, ^J^ifggp^i 2 ltRitsft 
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& 9 \cmm% 15-20nrai jtRfcJfl^ 
T, 51***5 8 5%fft&, 58***1 0%ffi'&(D¥m® 
Km 1 1 T«C $ It 5 ± 9 Id L T t ft t > 0 
[0 0 4 5] :©±5ii«i:fe^t, 8Jflgfi2 0 
0' lC**#A#*Jl5i, **f4, MSS2 0 0R 

55, 5»Lfc**fi9E»»Sr*fcii!!oTfl*S2 0 7 

[0 0 4 6] /<y^7>r h 2 5 0a»6* 

*JMt**t8i, 3ttffl*jmfi*K2 2 6, ffiffiMlS 
2 2 5«riMLTBfe©«*f:aa9, *a«Klrttl 2 
a fcRlt¥>Jlfcffln<Bl 2 iJy-y^jV^ 1 6 

-^*t[Rl«ffi 2 2 4-*»fil2 0 3^H^mg2 0 5->S 
«201 fcv^ofcWS«r*UTtt««R2 1 O&tfffift 

5 0 r©^aiSKJti!©«fi3g|i2 0 0' Kfc^Tfc, 
LfcS»S<D«* J6B 2 0 0 ^: TfllOgjg 2 

Rtt5£i:fc,fc!K TffllloStgi o 2fc*5tt4 ¥fifi« 

2 0 2 b t»*rsttW»6AltSn6**tt«[^? y 

[0 04 7] 4ib\ ±£5Wfc#fcT*f4, ±flJ^SS2 0 
ll:TFD*f2 0 9 SrRft fca^to^TlftWSrfifo 
fed*, T«f©*«tTFD*-f 2 0 9S:R»tfc#^t 

[0 0 4 8] C. ^3(DH»1 

±3ttfclBiar«B2«)|lifi*«'Ctt, ^^fyfy^* 

[0 0 4 9] 0 811, *«H£ff*ftJISftJBS&*Jfl 
PfcTFT7^f^-7 h 3 0 0(OM 

[0 0 5 0] :^TFT7^f^v h y **iKfigfi 

3 0 0 11, ±ffiijOS« 2 0 1 St/Tfll^Sfi 2 0 2 fcflg 
Jig £ ft5Sffi#±J& Lfc^SiSRltgOT F D 7 * r j 
^h^^fgf H gg2 0 0' tft4oT^5o ^r^te 
©WrttoV^Ttt, ±*LfcTFD7^r-f ^ h y * 
^?S^gfi2 0 0' tK«-e*5fc», 

ttBI— W*SrftU ttwttfR-ra. 4*5, r COT FT 
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t^TFD7^r>fy^^y^^^ 0 gS2OO , &n 
T««)»R2 0 2^iKfi*|lfflStR^^e»liT^ 

[0 0 5 1 ] TFT7^r^y-7hy^^ar B ^l30 
OC*5ft5±{H0Sfc2 0 1 ortBLbfcfi, *©±Bifc 
fc>fcoT#lRl«*3 1 0 4«»*StlTV^S. 
S3 10tt, TffliJ^Sffi2 0 2±fc«/fc$iifc«»*>R 

W€S (B»tt»it1-s) fc#ft"r*J:5K, gram 

10 TO, ftlx.tf I TO (Indium Tin Oxide) tJ:0»J*S 
*XT^5. tfftttffi 3 1 0*»fiK$ixfc±«|©S«2 0 
l©*Btt, 7ty^«a#16$^fcElRlBt2 l OKi 

[0 0 5 2] TfflOoSS 2 0 2 c0rtB5±fcttajR 

OS«tl3 2 4^yf^ (TFT) ^7 
y^hy?**^^*^ ±EEIr«2 1 ofcH 
SlwEfp]K2 3 oteioTBbJxxi^s. ::t\ 09 

Sr#S9 L T, 7ffltf)g« 2 0 2 <7)£R#ttti 3 2 4 ififfi 

20 [0 0 5 3] HHfc*1- «fc 5 Ttl^S® 2 0 2I; 

**»3 2 1i, 3feSi»3 2 1i:JSg+-5*lRl (B9C 
Y£fl) »cJI4i-5aSk07 f -*l|3 2 2 f:#« 
J&£*iTV5 0 LT, ££&3 2 1 tr-*$3 2 2 
fc#£*1-5»#Ktt, TFT**3 2 3£^LTR» 
US 3 2 4#»j*S*LTV^a. *H«»ffi^*5»t5#R 
»ttl3 2 4tt, RJ»ttSr^1-5»*tttf», «*.tfT 

2 0 l«ld*fe«>A»**R»**Sfc»©**©eA\ 
30 ±E#fil*« 2 2 4 fc Offi 2 0 3 [C» 

x.TV>5 0 A#Wfctt, ±«JOS«2 0 1 £Tffl"l<7)g*£ 
2 0 2 t«)|llllC»5»Silfc**l2 0 3tt, ^lR]«fli2 

2 4 £R#*11£ 3 24«b ©Wfc«E*B«niSil8 1 1 |C 

414, /<y^5W h2 5 OA* 6 

Taatl«*«rff 5fc*©B!P<B3 2 4 a Sr#LTi^ 
8 0 

[0 0 5 4] 01 0H, ±»LfcTFTSW-3 2 3*5* 
40 VKN«(i3 2 4]^oAii|««A«rfl^8ttiiHT 
fe5 0 ^Hlc^-f T«J(OStS2 0 2tc(4, T«fi 

13 1 2btr*LTJKyi/ya>^f>45*»*l3 2 

3 1*R»tfe*t, -toSffifl, (RMtfb(cJ:8ft8yR3 2 
3 3T*atoilT^5. 

[0 0 5 5] ±^Lfc<t9lC, TFT^^F3 2 3H, X 
#fiJKffia+**ffi»3 2 1 i, Y^fSllcSSI-Sx- 

^»3 2 2fc«>2fc«K»it:LTRttb*L8. ::t\ * 

**I3 2 3 105*>, *3tll3 2 1ta45»^9 L 
+ *^««3 2 3 1 a £4oT^5o ^Bttltf, 
50 »3 2 105t>, *i»flcl3 2 3 1 4Sil"f 8«»^y 
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-h*S3 2 3 2 iLrffll^il5. 
[0 0 5 6] *fc, m»M3 2 3 1(C*JV>T, ^-r* 
*®i3 2 3 1 a©y-*fl!||C|±. fiigy-^i^3 

2 3 1 b, S«gV-^^3 2 3 1 sJjSRltfcftS- 

Vfllctt. m& K W >H#3 2 3 1 c, 
i&»£K^v£#3 2 3 1 dtfStrt&itvC, 
LDD (Lightly Doped Drain) <Sii<!:fcoTV5. 
[0057] roH, iSjggy-^ffl«3 2 3 1 s 
14, ISfiJi 3 2 3 3 J:VlNtUUI 3 2 3 6 £M?L1- 
%>^y$$ h<fr— A-CH 1 T/US-^A^ 

Kl"f>*«3 2 3 1 dtt, &Ji£|3 2 3 3 « J: Vim 
!6§kR3 2 3 6$ri?L1-6 3>^^ h*-A-CH2fc«fc 
ot, r-^^3 2 2 i|^-l*^^5 c f 1 P^^mK3 2 

3 5fcft«SftTlr>6. *LT, r©fMW«Bl3 2 3 

si*, mmmi 2 c ZMRtz^y?? f*-^3 2 3 

7«rtfLTE*J*«3 2 4fc»«§*iT^5. 
*>, E#t«H3 2 414, ^ra^«K3 2 3 5^1^ 
3 2 3 1 Wffijgg K W >««3 2 3 1 d \Z.m 

[0 0 5 8] ::t?, mmi 2d4, «*tt7*y* 

tlMBMffl$3 3 2 a Qfli!b©JIM$*lTW.?^¥« 
SME3 3 2 ba»P>#fi!t£ix-0>5. £K*MHi3 2 4 

ii, frfazmimi 2c<ommm3 3 2 a 

5-*, Wflg^l 2 cro¥ffl®^3 3 2 blCfi, 7*7 7 

[0 0 5 91 roj^fcffifijcfcfcv^, TFT77T4 
7> h !> 7 xftMHHI 3 0 0 A»**l5 1 . * 

#14, <13t«2 0 7^mSfm.2 1 0-»S«2 0 l-»*f 
(S]Sffi3 1 0-»«HS2 0 3^iv>pggSS:^LTSW 

So 

[0 0 6 0] '<yty<< h^-v \- 2 5 0rt><b)fc 

*ait*iiat, S^ffii3ti±<i3ttg2 2 6, atms 

2 2 5£iIi§LTjf£cD(I)t,>:4 l 3, ES*mffi3 2 4K 
^lte>ixfc@flqg|S3 2 4 a, M12 0 3, *ffi«i3 

1 0, m&2 0 1, ft*BMffi2 1 0&U!(i3tS2 0 7 £ 

IKftS© T F T 7 * r 4 V y 7 *iS££fi 3 0 0 

^M**«fiS«2 0 0' £1^8, TffiiJ»Sffi2 0 2 
©¥ifi®$ 2 0 2 b ICT"? y 7 v h y y 7 7, 1 5 £Rtf 
6w£lCJ:9, Tffl!JWS«2 0 2lcfclt5¥ffl^2 0 

2 b kttfatZtiL&frbXtoZhMMm7*yy9-? 
h y y 7 * 1 5 £39 Lfc&. t -a 
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1 0 0 6 1 ] 4*5. ¥SiiKJ*£jK£ 

©AfttMWMffco^Ttt. ±^LfcMl©HlfiJgffit 

fc, TFT7*^7-*-hy**«*igl3 0 0l::*5 
-74A^S:Rtt. *7-«*Srff5 ipliLTtS 
K *H»t>T*l4, TffiJ©Sfit-TFT^3 

2 3Sr»rtfc*H-fcop-CRWSrfTofca«. ±jM«>S« 
10 CTFT|*3 2 3^^ltfc»^|ctjifflpIffiT'fc5 0 
[0 0 6 2] D. Jff4®£tt«ft 
±i£Lfcf?l~f|3©3g»fST'l2, 77tV7*vMJ 

ffiT'd, ^7->7*v h y 9 mWiljjtom&miMK 

1 0 0 6 3 ] ® 1 1 l±, JMSnttgSttASRffiSS* 
h y **®iHgll4 0 0ro«^Sr«iC 
W«it«*1-5»rEI3-e*)5„ 4*5, 01 l 
tt!4, +»4**as£fcr$*aT?»4*ft*«ffl LT 
20 SWS^SrfTP-*, ^3t* 5 ^+^4«fflTT-li^s/ 

[0 0 6 4] h y ^^ffifigg4 0 0 

«. ±ffli)ros« 2 o i Rurm<om 2 0 2 lc»Bi* ix 

S«®^±*Lfc^gii5ltlroTFD7^7 i ^7'v h 

y^^^f B ^M2 0 0' i^4oTv^„ -troft&oPfiS; 
toV^Ttt. ±«ELfcTFD7i!'r^7'v h y ^7>jS^ 
^«2 0 0' tW*-e*>5fc», #(t:+5»»KttR- 
1ff**rftU mt'mtZ. 4*5, :o^r>7?F 
30 y**ffift8fi4 0 0K:te^Tk, BMS0 2, ®7Rtf 

il8K*t7*7V:^hy iim Tffl 

[0 0 6 5] ®SSIM(C*5lt5±ffl!|(OS«2 0 l(Drt® 

±C»4, SWSS4 0 5iSRttt)ixTV^. rwSW® 
S4 0 514, Bfje©#|«afcfiaLT#J«*;h,fc»tt©* 
ffiT'&D, S»$iWf, «ttf I TO»fcJ:oT»J5fc 
$*iTt>5. rjx5)WigB^m®4 0 SiWtfLZti1t$tm 
l-ttBB(6)^2 1 0^fife$tb, 3fit*|6j|C7fy^a 

40 [00 66] TlUJoStg 2 0 2 ©ftffiilCte, ft 
Sft*2 0 2 a£¥&fflg2 0 2 b*Wb*l*S!>. 
ffiS®^2 0 2 alCI4MnSl51 2 1 €r*-f 5*Sii5#t 
|gl 2 aMR m , G (t» , B (ff) ffl3fe*0f 

*l. K¥fiffl^2 0 2 btCtty7 h y 1 5 
*««J«SilTV^. *SiiSWKl2, 7*7 7^ 
■7hy^^l5. *7-7^^ 1 6^Bg$tifcTffl 
©Sffi2 0 2©gBlcl±, ^^-y-r^^ 1 6±Oiliei5 

so m irmtLxm&<ommn.m4 1 oa^snr^ 
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So mmm4 1 on, ±n©s«2 o 1 K»ja**t 

fciSESffi4 0 5 ££St5£|6]lcji?£1-SfccOT*& 
S&4 1 OWRSlCtE(6]^2 3 0#»dteft. @fS^ 

[0 0 6 7] :<Di9W©^ r >^nj^7M 
SB 4 0 Otcfl-ftaSAtt^ixSt, fl-ftli, fift«2 0 
7-HfcttSfi2 1 0->gffi2 0 1-»S93®&4 0 5->JS 
dUf 2 0 3-*8?&8Hf 4 1 0-»#7 — 74A>9 1 6 
3 LT¥3iiK#til 1 2 a \zm *) , K» Lfc* 10 

1"6. r*Uc±!), EMSSjjiftSfffeilS. 
[0 0 6 8] *yt74 M=y b2 50frt>% 

wuttztizk, mm%\iu%&2 2 6, omsk 

2 2 5 LTi?r£©<ISft 1 4 5 , ^SiggltR 1 2 
airgtrttjfifclBngBi 2 1, iJ7-V4^9 1 6, & 

sfsJf 2 0 3 , 2 0 2, Sfi 2 0 1 ^SttT LT&ffig 
«2 1 QRUm%W.2 0 7&i§i§1-S. rixlc i 5 , ig 

[0069J r © J: 5 ¥8i§R»S©^ y ->7> h 20 
y ^^fSelSt4 0 Olcfc^T^aLfc^SiiEWI! 
OT^y-f^ hy^^JWH«fcH«l, S4S2 0 2© 
¥£1i$2 0 2 b\Z7~7yirvy-9 y9*\ 5SrR(t5 
rirl^fj, T«lWSfil0 2liiof+S¥a®«2 0 2 

SJy^^l 5 Srgi© Lfc^ N «&#©&g|£|S]i:-g:L 

7* Mfc«rS5©5r »Ktt«:fi±$tfarJ: 

[0 0 7 0] ft*i x **H»«K*JV^rtt, ¥gi§£#t 30 

[0 0 7 1 ] C : «l§8 

©TFD7*7V7*-7hy**?$ B t§£B2 0 0' Sri^ 40 

[0 0 7 2] <*©1 : */<'<;PS=>-t , i-^>$ 
f . r©^SigKWSfSBlSS2 0 0 Sr*^ ;uS©^ 

0i2ii. roA-yt/i'ayfa-^oiiSift^ 

2 0 014, *-#-Kl 2 0 2&V$Zfc*ft&l 2 04 
i, »i«*a=y H 2 0 6 tH^mi&^tlX^i). 
KDm^^-y b 1 2 0 612, ^5/^7'C hfcffi* 

tz*-ms.&im®£t>'m2oo' {cxoxm&ztix^ 50 
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[0 0 7 3] <*©2 :8MriR>$5>C. r©*gii 
KltSRASHI 2 0 0 «rttff«eiclffl Lfcflfco^T 
R$t6„ Ell 3 It, Ktt«ttl 3 0 0©««Sr*1-^ 
«HT?*>5. MBfcjHfVC. 9Hmi 3 0 0I1, a& 
> 1 3 0 2 b , ±i£Lfc¥S$£#t£Ji8!i,g 
S2 0 0' ir&AfltLTI^S. r0¥3iiKJ43!tt££ 
12 0 0' fc^j/^T^ hfcRjtTVa. ft*5. 012 
XtfHl 3**«LTRWUfcR*«»©Rfct>, RA 
rwtf, tfa-7r-f>m *=*»&£!© tfT;a-T 
-yua-y, *-T-t'y— > 3 ygft, ft*R& ^ 

a-?-3Mf, a;*, 7-Kyntyt > v-v* 

[0 0 7 4] 

7* 7 s/ ^ t h y y * ^ Sr^afl^lctRlt 5 1 1 \C i 9 , 
^)ti57"7 s-^h^y^ Sr@l t, aijfc^KMK 

#©Biciija-t-5ri»±ftv>„ rtnci9, fflv>3yh 
[BBOff^ftRW] 

[Hi] *»Wt(S5«fii6ilffl*KSriSfflLfcTF 

[HI2] 0lt^1-TFD7^T^7*vh!J^^S 

[B3] (a) tt, TFD»*«:RIMt«*4#fc« 
*Wfc«*L*:5PBBlT*>»). (b) 12, (a) (O^t 
TFDR^-«©B-B' BrffiSt?fc5„ 

iifc»£-«:Rfi-J-5fca©H?*>S. 
[H5] (a) - (f) tt, MMlcfffiMttlffl 

©Sig^ft $rRB^1- 5 fc T'fo 5 „ 
[136] ^5?^ *j9XbMii7—-7 4fr90i 

mmnk srR^i- s fc aoia t-$> 5 . 

D7^f-f 7"-^ h y ^ffi&glroSfifc^tt&rSIIl-c 1 
[118] **WCfliSS9Efi«lfflSfiS:afflLfcTF 

hi. 

[0 9] RKfi«S©Slt«ffij£«S©*fi8Sr0>J*t5 

[@io] mm&&EoEUtiUMRi*T f t^^-ois 
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[mil] mmzm&mmm*mRLit'<y 

[013] »nic:1K«jKfiiS&B»«^«S^M L 

m^onm io 

2 0 1, 2 0 2-S« 

12-R»R * 
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2 0 

2 0 0, 2 0 0' -TFD7^7^^F!I^»US 
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